Purpose: The purpose of this paper is to review available evidence to determine the impact of the oral health-related quality of life (OHRQL) Model for Dental Hygiene on education, research, and practice.
| INTRODUCTION
As early as 1946, the World Health Organization (WHO) emphasized that health goes beyond just the physical and should include consideration of patients' quality of life. 1 In a position paper published in 1995, the WHO described health as a "state of complete physical, mental, and social well-being and not merely the absence of disease and infirmity." Similar to HRQOL, oral health-related quality of life is a multidimensional concept dealing with quality of life specific to oral health and diseases. Inglehart, habil, and Bagramian defined it as one's own assessment of his or her well-being in connection with functional, psychological, and social aspects, as well as pain and discomfort when these are related to orofacial concerns. 4 Oral health-related quality of life serves as the oral health version of the HRQOL model as it recognizes that when oral health is compromised, overall health and quality of life could be diminished.
The OHRQL model was developed in 1998 for use in dental hygiene by a group of University of Missouri-Kansas City (UMKC) School of Dentistry dental hygiene researchers who wanted to define a model of care to address the multidimensional nature of oral problems. 5 It is based on the premise that a satisfactory level of oral health, comfort, and function is an integral component of general health and was designed to assist dental hygienists in better assessing and planning dental hygiene care by considering individual's perceptions of and reactions to their own oral health status. The use of only clinical measures to assess oral health of patients has been criticized because it fails to consider functional aspects of health and does not reflect the concerns and perceived needs of the individual. 6 The OHRQL model consists of a combination of three existing models-the Wilson and Cleary HRQL Model, 7 the Natural History of Disease Model, 8 and the Neuman's Systems Model for Nursing. 9 Characteristics of the individual and/or population that could potentially influence and modify the domains are included as components in the OHRQL model. 5 It specifically assesses the domains of symptom status, functional status, and oral health perceptions ( Figure 2 ).
In 1999, Gadbury-Amyot et al., 10 conducted a study with the pur- to .89. These estimates of reliability are comparable to other instruments used in dentistry and dental hygiene to assess various aspects of HRQL. [11] [12] [13] Similarly, the model demonstrated acceptable construct validity, as apparent in the difference in subscale mean patterns for groups expected to differ, and similarity in patterns with no expected differences. 14 One of these grants is led by two of the authors on this paper. The intent of collecting OHRQL data is that it be factored into the treatment planning process, thereby providing the patient perspective, and subsequently affording a more complete measure of oral health/disease. While this health measure has become engrained in the educational process at one dental hygiene programme, the authors decided to undertake the current study to determine the impact of the OHRQL model (1998) and the accompanying instrument (1999) over the past 18 years. 5, 10 Therefore, the purpose of this paper is to review available evidence to determine the impact of the OHRQL on education, research, and practice.
| METHODS
A search was conducted in PubMed using the following search terms:
oral health-related quality of life, and dental hygiene. 
| RESULTS

| OHRQL in the literature
| Education
Five of the citations in Table 1 are in the category of education. [15] [16] [17] [18] [19] Two of these articles are authored or co-authored by faculty from the UMKC Division of Dental Hygiene where the model was developed. 15, 18 A group of researchers in Japan described the process involved with implementing the OHRQL into their dental hygiene curriculum. 16 In the Japan study, the programme adopted two theoretical models: the Dental Human Needs Conceptual Model 20 and the OHRQL model. 5 The same OHRQL measurement instrument 10 developed and used at UMKC was translated into Japanese for the purpose of utilizing it in the study. The procedures used to translate the OHRQL data collection instrument are described in the article.
Students used both models and found them to be beneficial in the dental hygiene curriculum as it helped students expand the perspective from which they view the patient. Student participants reported the OHRQL as more helpful in assessment and problem identification than the Human Needs Model. 16 Stolberg and Tillis write about the need for a baccalaureate degree as entry-level education for dental hygiene. 19 In their article, the OHRQL is cited as an example of how the science of dental hygiene is expanding; therefore, the need for a more comprehensive education would equate to a baccalaureate vs an associate degree.
| Research
Theory Six articles in Table 1 discussed the importance of the relationship between theory and the dental hygiene body of knowledge. [21] [22] [23] [24] [25] [26] The
American Dental Hygienists' Association (ADHA) has been central to the promotion of conceptual models through their sustained support of dental hygiene researchers. As early as 1982, at the world's first conference on dental hygiene research, the importance and value of research and theory to the profession, and ultimately to society, was emphasized. 27 This discussion was continued in 1987 at the Second ADHA National Conference on Dental Hygiene Research, where a specific call for theory development was a focus of the meeting. This article discusses the process used to examine reliability, construct validity, and produce a concise instrument for assessing oral health-related quality of life.
This study reviews the development of the OHRQL measurement instrument. This article summarizes multiple studies carried out to determine whether self-reported oral health affected the elderly population's self-rated overall health, confidence, and satisfaction. It was concluded that dental care led to improvements in self-image and social interaction. This dissertation that had two main research aims-to describe the prevalence and scope of leg and foot problems in the most common form of peripheral neuropathy Charcot-Marie-Tooth (CMT) disease and to identify, develop and validate a method by which structural changes occurring in the lower leg and foot of people with CMT can be quantified in the clinical setting.
The author referred to the OHRQL for direction in instrument development for the dissertation study.
ResearchDissertation (Continues)
Article Citation *=Williams, et al. +=Gadbury-Amyot et al.
Summary of article
Reference to OHRQL In this article, the authors posit that professional disciplines are able to link actions of practitioners to the science that is the foundation of that practice. The purpose of the paper was to examine whether this is happening in dental hygiene. They conclude that while dental hygiene has some characteristics of a discipline, more work is needed through research production by and for dental hygienists and that this research should be founded on theoretical or conceptual frameworks.
OHRQL is included in this paper as part of an intentional effort by dental hygiene in developing theories to guide dental hygiene research and practice. 38 The purpose of this dissertation was to review and appraise the validity of psychometric instruments used in dentistry. An extensive literature review resulted in identification of 16 instruments that met the inclusion criteria and were subsequently analysed.
The OHRQL instrument was one of the sixteen that were analysed. This article was an extension of the dissertation research listed above where the authors explored the issue of psychometric validity and how it has been applied to oral health-related quality of life instruments.
As with the dissertation, the OHRQL instrument was one of the sixteen analysed. As the title implies, the purpose of this study was to undertake a critical appraisal of oral health-related quality of life measurements used for research in the elderly. This article summarized a study designed to determine whether or not OHRQL status is affected by orthodontic therapy. The results support the fact that OHRQL serves as a foundation for assessing, planning, implementing, and evaluating dental hygiene care.
Oral health-related quality of life was defined in the study by citing the OHRQL.
Research (did not use OHRQL) *Croffoot, Connie, et al. "Evaluating the effects of coaching to improve motivational interviewing skills of dental hygiene students." J Dent Hyg (2010); 84(2):57-64. 18 The article discussed the implementation of Motivational Interviewing coaching into a dental hygiene curriculum. It discusses the research behind motivational interviewing and the strategies that were used to implement it into the curriculum.
OHRQL was cited as a model for use in oral hygiene. The authors acknowledge that the use of this model may not be well integrated into dental hygiene curriculum. (7):1001-1009. 41 The purpose of the study was to gain insight into patient perceptions of oral health and the impact that periodontitis and treatment have on self-assessed quality of life.
OHRQL used for data collection (Japanese version).
Research (OHRQL  used) +Leger, RR, et al. "Evidence-based practice with community participation: select experiences with patients with spina bifida and sickle cell disease."(2010). 56 This paper was written by three nurse researchers exploring the need for well-designed research that can then be translated into best practices for the care of patients (evidence-based practice). They advocate the use of community-based participatory research principles and methods as a way to empower study participants.
The OHRQL is mentioned as one of the several prediction models of health-related quality of life and the emphasis by Healthy People 2010 on collecting these variables. 42 The purpose of this study was to explore change in perceived OHRQL for patients that undergo surgical periodontal therapy.
OHRQL used for data collection (Japanese version). 34 The purpose of this study was to explore the translation of existing oral health-related quality of life instruments into other languages using online translator tools.
OHRQL was listed as one of the several instruments for measuring oral health-related quality of life. This article provides a timeline and overview of the history of dental hygiene research and the outcomes.
OHRQL is addressed when discussing within the theory of dental hygiene section after discussing the human needs model and the development of the OHRQL as a result. The purpose of this preliminary study was to examine the relationship of caries risk, salivary buffering capacity, salivary pH, salivary quality (flow, consistency), and levels of Streptococcus mutans in relation to cigarette smoking.
Subjects in the study had comprehensive medical and dental histories taken including additional data focusing on smoking, OHRQL, and Cambra. This article outlined for dental hygienists things to consider when planning treatment for patients with Parkinson's disease. A case study was used to illustrate the dental hygiene process of care in this population.
The OHRQL instrument was used to assess the case study and guide the reader through how the collection and consideration of oral health quality of life measures can have a positive impact on treatment. This study was designed to investigate the impact of surgical periodontal therapy on the oral health-related QoL of patients who have received initial periodontal therapy.
Patients in the study were assessed using the OHRQL model. This article posits that the baccalaureate degree as entry-level education for dental hygiene will prepare hygienists to meet the challenges of an increasing complex healthcare environment.
OHRQL is cited for its importance in collecting health outcomes measures that go beyond clinical parameters. Understanding the impact of disease and oral conditions on ones quality of life is recognized as an important aspect to dental hygiene's process of care. 25 The purpose of this paper was to discuss the importance of the dental hygiene scholarly identity to advancing the dental hygiene discipline and its structural hierarchy of knowledge to promote the public's oral health, introduce potential roadblocks, and introduce the concept of followership. This article distinguishes between dental hygiene scientists vs scholars and how each contributes to the profession.
OHRQL is cited as one of the three dental hygiene conceptual models that describe a unique process of care distinct for dental hygiene.
Research (Theory) *+MacDonald, L. and Bowen, DM. "Theory analysis of the Dental Hygiene Human Needs Conceptual Model". Int J Dent Hyg (2016). 26 The purpose of this paper was to conduct a theory analysis of the Dental Hygiene Human Needs Conceptual Model.
The authors compare nursing which uses theory in a robust manner, to dental hygiene where theory is not widely used or discussed. The OHRQL is cited as one of the three existing theories in dental hygiene. They discuss the paucity of research around the Human Needs Conceptual Model compared to the OHRQL.
Research (Theory)
T A B L E 1 (Continued) and practice; the Human Needs Model, 29 the oral health-related quality of life model, 5 and the Client Self-Care Model. 21 Bowen's article, published as part of a special commemorative issue of the Journal of Dental Hygiene in celebration of the 100th year of dental hygiene , provides an excellent historical perspective of the evolution of dental hygiene research. 24 The emphasis on theory is further supported and encouraged in an article by Cobban et al. 23 in 2007 where the authors, dental hygiene educators and researchers from Canada, also emphasized the importance of theory development for the advancement of the discipline. By 2016 Walsh et al. 25 was making a compelling argument for the importance of scholarship and dental hygiene scholarly identity for advancing the discipline and profession of dental hygiene. Walsh et al. pointed to the three dental hygiene conceptual models that have been developed specifically for the purpose of describing a unique process of care distinct for dental hygiene and emphasized the importance of continuing these scholarly pursuits to build the body of knowledge for dental hygiene.
Stolberg and Tillis advocated in their 2016 article, the need for dental hygiene education to evolve to an entry-level baccalaureate degree to meet the challenges of an increasing complex oral healthcare environment. 19 The importance of the OHRQL model for the practice of dental hygiene is discussed in their paper where they highlight that poor oral health extends beyond oral impacts into quality of life 
Instrument validation
Six citations reviewed in Table 1 focused on the validation of instruments used for the collection of oral health-related quality of life measures. 10, [30] [31] [32] [33] [34] An additional five citations were dissertations, with four identifying OHRQL as one of several measurement instruments for assessing OHRQL measures. [35] [36] [37] [38] [39] Redmond's dissertation, rather than addressing oral health-related quality of life instead referred to the OHRQL for direction on the development of a measurement instrument that could be used in evaluation of a method for quantifying change in foot posture. 35 Research using the OHRQL instrument
Five of the articles reviewed in Table 1 are empirical research studies carried out using the OHRQL instrument for data collection. 
Research not using the OHRQL instrument
Six of the articles in Table 1 are studies that were conducted but for which the OHRQL was not used in the collection of data. [45] [46] [47] [48] [49] [50] Three of these studies were conducted on adolescent populations; therefore, the OHRQL would not have been the instrument of choice. [47] [48] [49] However, in all six of the articles, the OHRQL was referenced as an example of research looking at self-reported measures of oral health.
| Practice
Patient care
Five articles in Table 1 were categorized as practice (patient care). [51] [52] [53] [54] One of the cited articles was co-authored by a UMKC dental hygiene faculty member. 54 
| Patient perceptions of oral health-related quality of life
A few of the citations addressed globally the importance of obtaining patient perceptions regarding oral health-related quality of life. [55] [56] [57] In the case of Benyamini et al., 55 the researchers summarize multiple studies to examine if self-reported oral health had a relationship to self-rated overall health, confidence and satisfaction in elderly populations. The OHRQL model was cited among a list of other research to illustrate the impact of oral health on health-related quality of life.
A paper written by three nurse researchers cited the OHRQL as one of the several prediction models of health-related quality and life and point to the emphasis that Healthy People 2010 placed on collecting these measures. 56 Brondani, expanding on earlier work, examined the concept of oral health-related quality of life through a retrospective examination of thirty years of the literature. 57 The OHRQL was one of the sixteen models that were analysed in this 2014 study. Seven years following the publication of Brondani's dissertation (2007) 38 where the OHRQL was not favourably reviewed, the authors commended the OHRQL for its ability to capture and portray the multidimensionality of OHRQL along with the relational aspects between the domains of the OHRQL model as illustrated by the arrows in Figure 2 . This was in contrast to their overall finding that in 30 years dental research has evolved little, with the portrayal of the consequences of oral diseases being represented in a linear fashion.
| DISCUSSION
In the original article that reviewed the development of the OHRQL model for dental hygiene, the authors outlined potential implications for dental hygiene in the areas of education, research and clinical practice. 5 The trends among the research reviewed in this study suggest that educators, researchers, and clinicians are taking into ac- 
| CONCLUSION
In reviewing the literature surrounding the OHRQL, it is clear that there has been interest in this model by educators, researchers, and practitioners. Additional efforts are needed to make the collection and subsequent interpretation of patient perceptions of oral healthrelated quality of life a part of treatment planning and ultimately the delivery of patient-based care. This review of 18 years of the published literature suggests that more must be carried out in our educational curricula to make this a part of students' way of thinking when it comes to patient-centred care. More research is needed to better understand the impact of oral health care on patient's OHRQL.
| CLINICAL RELEVANCE
| Scientific rationale for study
Quality of life is widely accepted as being an important aspect of overall health. International and governmental organizations have implemented measures to gauge HRQOL and oral health-related quality of life as a method to promote patient-centred care. The use of the OHRQL model and instrument in education, research, and practice was evaluated to determine its impact to date and to make future recommendations.
| Principle findings
Oral health-related quality of life measures are not being widely utilized by dentists and dental hygienists.
| Practical implications
In the era of providing patient-centred high-quality care, the OHRQL model and instrument provide a structured and validated framework that could easily be incorporated into clinical practice to foster a holistic approach to treatment planning.
